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(57)Abstract: 

PURPOSE: To provide a dielectric capacitor displaying the 
dielectric characteristics less likely to change with time. 
CONSTITUTION: A silicon oxide layer 4, a lower electrode 12, a 
ferrodielectric layer 8 and an upper electrode 15 are 
successively provided on a silicon substrate 2. The lower 
electrode 12 and upper electrode 15 are formed of iridium oxide 
capable of avoiding the transmission of the oxygen contained in 
the ferrodielectric film 8. Through these procedures, the 
dielectric capacitor less likely to change with time and suffering 
less deterioration due to the repeated inversion of polarization 
can be manufactured. 
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im^me^ if3R«3©^a(*^v/<v4'(ctjL%r. 

[lt*^ 7 ] |»*^ 1 . 2. 3. 4. 5^fcl*6<DKa 
fUSTSUafill*. S«a)-hlc}^lS^F4xfcK<bv'j :3>B 

«rf5TSlJafill*. -f 'J v't7A@0)^®*K<bLT)KJ?K$ 
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ttrlBJiSliafiltt, -i ') v'!7ABi3J:o:^-aiJi(c)^jS$ti 

tiifsjiaimfiii*. -r u -^••yj^mo^m^mity^xmfS.ts 
intz=ta)X&^:zt^<i^mt^i>^(Do 
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Mimt*M ©± i^-hsumfii ^ }^j5E-r -5 ;^ ^ 

im^^ 2 4] SSJilCX/^-y 5« 'J J: oT-f 'J 

MiS-f 'J '✓'t7Agfl)«ffi$K'(b-r-5Xx'y 

CM^IS 2 8 ] IS}*^ 2 4 , 2 6*fcli2 7<D^m<*+ 
[0001] 



[0 0 0 2] fit3fe<D5iiia(*^A'/^>^«^. m2.Q\Zir^ 
■r. v'Ja>S«2<D±(c, ^<bv'j3>e4A<}^JiE$ 

T (PbZrxTii-x03)K8A<Sl+f>ti. * ?>(c-€-©±(cli. 
ICLT. TfiUSfile. PZTK8. ±asail1 OICJ: 

[0 0 0 3] Jtffc, cz-e, TSuaisei: ure^^ffl 
TP8I*, iBln]ao)±lcflg|«U<fi++Lli/d:t>'tfL^, 

v'J a >SlS2ANf>lfftSiLf=tt86-eJ^liEL?iltttli^jcP, 
3jfLN„ Z.(Otztb. v'J=l>S;te2±(cK^bv'j3>g4 
Sfl^BEUrL^So Z<75K'(b*>'Ja>M4l*T^JU^TX 

-efc-So -tele, 7'*ii/^r;^a)±ic}^iiELfc^li*ii3 

[0 0 0 4] 

[fllflA</S*L«fca^-r-5PB] LA^L^^A<f.. JtlBOJ 

[0 0 0 5] &±itMm^m}&Lx>-ri^^fzif). st^at* 

(PZT) W©K*(7)iSctaiL. Jg^^-lbfe^t/^J-fiiS 
tecDMi y )S L (c o r 3iBiait A<fiT-r i) 1 1 ^ 3 Pa^ffiA< 

<DfBJ)!>^^>, 3i^at*:*0)K^A<felttB-rjS-€-tt6<fco 

(000 6] ^fc. coctatcPa^aiia^a^^^-r-g) 

[0 0 07] cro^Bjii. JiIBOPp^SjS^^^lt. |g 

^ife-lbfe.*: l^^^lSSteO)^ y il L J: ^^^b(0'>'Ef 0^3t 

giatt^ V / ^ -> * fc ttsssa* ^ ^-r -5 Miaft:^ -v / ^ 
•> ^1 * ««t -r -5 c t $ g w i: -r s o 

[O O O 8] 

t(::A^*^t^P>•r. -OflljtSWt'-S tCD^-^t;«l^-e& 

So 

[00 0 9] asjtisi o^gltt^*=^r■^'/^>^^*, '>nc<<t 
t^ib'f "J vOAg^^-r-STSiafii. Ta5a«<o±ic 

o-ci«j$5F*t-s^ai*B, ^a<*g<o±i^j^i?!t*+tfc± 

sua®. ^fit^TL^So 

[0010] if*«2roMia(*^-v/<v^'i*, HtnBTfiu 
afiii*. :a/<«v5» y ></[zj:-oxm!S.ts*itzmit-< y i? 
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[0 0 1 1] a^JS3<75Mimtt:+A'/«v4«l*. fltrlBK^b 
[0 0 12] fl|^^4<75^att:^A'/<v^l*. fllESim 

[0 0 13] 8f3t«5(Diia(*^v/<v'^i*. miEjem 
[0 0 14] is^Jseogim^^v/^v^K*. m^mm 

[0 0 15] ii35^7<7)g|lll*+-V/^i"S»l4. tirfETSil 
fiE^FtLTisy. frlHTfiPm^sil*. fliBK^bv'J 
[0 0 16] ai^«8©iia(*^V/<*>4')*. ItliBTSP 

•So 

[0O1 7] iSI^]S9<Dgimtt:JFV/<v^»(i. HtlfBTffl! 
mWt. -( 'Ji>'^Am(D^mi:MitLX1^!SitStlfzi.<D 
X'&i>:it^^mt LTLN^o 

[OO 1 8] »*^1 O0)eai*^-V'/^>^l*, BtlKK 

[O0 1 9] listjsi 1 <DSiat*:^v/^>^i*. mtim 
[0 0 2 0] tt^^i 2a)gia:t*:+v/^v^i*, fjlBae 

[002 1] W^JSI 3fl)Sia<*+A'/<'>^l*. BilfEig 
tLXl^^o 

[0 0 2 2] |f|*Sl 4 0)^S(*^AT/^v^'l*, tiJlBT 

j^fig^ti-cisy. giiBTajafiii*. mmmitiy'j^iym 

[0 0 2 3] a^^l 5(0gim(*^V/^>a'l±. Tspa 

[0 0 2 4] i»^«i 6a)^a(*^■^?/^'>^^l*. file® 

[0 0 2 51 IS^^I 7<DSia<*^A'/^>^«l*. mtHm 



[0 0 2 6] itjjsiii 8a)Miai*^-v/^->^«i*. TSum 
^^-r-ssim(*icj:oT«ij5E**t-&sia«:M, eia<*g 

0±(-JBJiE*ti. '>3tf< ttK^b-f 'J eJ-^ABS^^-r-S 

[0 0 2 7] m^m^ 9<nmm»=^^/^iy9^t. «trfB± 

SPafiil*. x/^:/^? 'J ></\zj^-^xf&mt^ixtzmnt^ u 
V t7 AB IC J: or fllBK $ tir t^S Z ,!: $!^» i: L r t^ 

s. 

[0 0 2 8] m^m2o<Dmmt^=^'^/<'>9it. m^± 
suafiii*. -f v'>A@fcj;t;^-a)±icj^j«*tLfcK'ib 

[0 0 2 91 ai*^2 1 fl)Siaf*^V/^v5'(*. B?FfE-h 
spam*, -f 'Ji^t^ABroSS^K-lbLTJKJiEStlfct 

[0 0 3 0] it^^2 2rogia<*+v/^->^i*. '>'S< 

ir^-K^b-f 'J v':7AB^*-r-STapaa, TSPa«io)± 
icj^issti. 3is§a(**fci*iS^a*^^-r*giat*:jc 
j;ori«fi)c$ti*^ai*e. ^a(*Ba)±icj^B£^F+t, 
< t t,mit-< u i^t^AB^w-rsiSiiafii. $«tx 

[O O 3 1 ] 

[ftffli3j:t;siB^©ja«] it*fflifl)^att:^A'/^->^' 
or. giai*B3!)^t,a)Kmroft(taju*l»ih-r-i)CiA< 
[o o 3 2] ai^^s. i»*«i ocommti^^ 9 

it. Mit-f '} iJOABO-hlc^gSiBlPltttDmL^a^aB^ 

;zcD^eaB<o±l-^a^*B^l^Itr^,^So LfcA< 
or, sia«:B<DiB[RiitA<m < y . mm'^\t<om^^ 

ibSffll^-SCi:jb<r^So 
[0 0 3 3] »««5, si*]Sl 2(Dgia(*+^/^V^' 
li. K^b'r'Ji;'!7ABfl)±|c-f Ui?t7AB$^lt. C(0 
'T 'J vOAB<7)±lc^at*:B^IS:l+r^^-i>, Lt=A<o 
r, S§at*:B<Di3l6l1tA<*t,lcfi<7jfy, Bia!t*tta)SS 
¥^^b S «l ^ 4 C i: *<r ^ -S . 

[0 0 3 4] ai^^i 5a)giatt:+v/<->^i*, -fyv 
itmm^n-:>xm^Lxi^^. ufcA^or, gia(*B<o 

tt<oss^^'ib*^s«>r*>'S y «i;i«> c i: A<r 
[0 0 3 5] m^m^ 8©sia**:+A'/^v^'i*. -hspa 

fil(c»-ib-f 'J v-tyABS^tLrt^-So Lfc*<or. glB 
^*BA^f>a>Km<D«^ltaiL^l^feih•rSCi:3!)<r♦#. ^a 
1$tt<7)iig^^ib^ ffl^s z ,t *<r ^s. 
[0 0 3 6] ai*^2 2a>Mia<*=^^-\'/^>^l*, -tfifffli 
filJo<»:i;Tgpafil<Dj!!l:SlcK^fc'r U vt7AB$^Lrt> 

-So LfcA^or, Mia(*BA^t>a)Kmo)^itaiL$5iii 
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[0 0 3 7] 3i^att, Amm^<DS.Kftj:m 

[O O 3 8] 

l*K^b-f 'J v-^^AIC J; oTfl^fiE^F+ir fc y . ±SPm@ 1 
C0039] ia2(C, &^t^ ') i>OA<D!^it^lt^L 

A<7)«a;$=i*. 49x1 o-6ncnir*fcor, 

[00 4 0] «£3fc<51l©ia3 Olc^-rj;5(c. e^litttfc 

*5o :i<Dmmm-v\t. K-ib-f 'ji^-t^A^TSiimfisi 2 

ai*llg8<Dll*(©^J^^|»Cci:*<r-*^„ 

[004 1] jjfjs. ±fg*ifi^-cii, TSPS^ii 2, ± 

A^L. ■I5r^^A^-»fc*lt■e4,. fc■S^iS^DaSS•^#-SCi: 

[00 4 2] -hiB(D<fc5<f5tiimtt:+V/«i^5'l*, fci: 
^IS, ia3(c^-rj;5l::, [-"y'^'y^^ 2 A tm^-^t) 

[0 0 4 3] I214IC. za)SgB^CD-||J£fi!ll-<fe-53igim 

^SSftK-lbL. K<bvU=i>g4^JKfiE-r-S (E4A) = 
K'(bv'j3>^4(7)Jl*$600nmi:L 

>M4 0)jiic}i^fiEL. c*LSTaBa«n 2 (ia4 

B) . 2 O O nmOH^ICj^fiKLfco 

[0 0 4 41 JRIC. zroTgPSfiil 2C0JtlC. '/iU'^rJU 

j4(c.feoT. 3iil«i*g8i:LrPZTKS}gfi£-r-5) 
(114 C) . tammntL-C^ Pb(CH3C00)2-3H20.Zr(t- 

0C4H9)4.Ti (i-0C3H7)4©jl^?Si«* fflt^fc. 

;^Sxe>n-hLfc«. 1 5 0ffi (}5Bc. JUTPIC) 
K^-riT— »fflmiCj3L'>-C4 0 0g-e3 

o8>ro<5^jiJc$fiofco cix^sm^ysLfc^. 02 

Sam*-!?, 7 O OgJsJl±(D8&«iS^tSLfc. CO J: 5 
izLX. 2 5 O nmro3*^m<*M8 ^JKfiELfco Jtffc, 
CC-Cli. PbZrxTil-xOal^fcL^'C, xSO. 52i:LT 



(JilTPZT (5 2-48) t^t>i-) . PZTK^J^ 

[0 0 4 5] $p>(c, 3iiia(*e8a)Jiic, 

'J>-J^lcJ:yK<b-<'Jv'!7A$J^JiEL. ±9l«fill 
5t-tS (ia4D) „ ZZ-Cli, 2 O O nm(OJl*l-J^ 

[00 4 6] 0 5i3<J:tj:@6IC. 3igia<*K 8 <!: L T P 
ZT (5 2/48) ^fflU>T. St^Stt^V/^V^ ^ }^ 

mLtzis-^o). ss^j-figp rrosss&^^-To lasii*, is 

(Cj;oTfrofco 07lc^f <fc9^E5 Vt-S VroSE 

iSUmSII 5i:TfiPmfil1 2(D|yi(cEn*DLT. 
^J'filP r (DSfe-lb^ail^Lfco 3Sib\ 5V,!:-5VCDgE 

(OW^s^^^ ■*)■'< <p)i^tLtzo ^fc, Bffli, sookh 

[0 0 4 7] 0 5 j3J:t;ia6<Oi^tftl*. a*D<OSS^J-<S 

^po<»:L. mm^om's^m^p r tLtzt^. Pr 

<tf*<bA<*LLNZt(c<f-S. «l$aii. IS7<D^E^, H 

ftiasol*, 5. tsp^sii zt i,izmit-( 

'ji>oiKX'm^Lfz^-as ft«S5 2(i±a5mfiii 5^e 

«$g 5 4 l*±SPas 1 5 ^K-lb-f U v'!7Ar% TSPSfii 
1 2^e^-(?«j5ELfcii^. -hgnmoi 5. Tsumfiii 
2 1 tice^t?«jjlcLfciS^0D*$1t|g^b-efc«.. 
[0 0 4 8] za)|g*Nt>*.BJf,AN/j:J:5(c, JiSUmfil 1 

5 *fci*Tanm*i i 2 ©u^-rtv*^^K<b^ 'j v-^A-cfli 
[00 4 9] tz^x-. mt-i 'j'j-yAit. Tmmt^si 

fcto. K^b-f 'Jv't7A<D±lcJKfiE*^x«)3t^m(*l«8 
[O O 5 O] Mit-f ') v•^>2K!6<TifeB0)iB(B]U^A>^lcA^ 

*^*5C.-r. iBl^att^^.fc^cL^ci:^^iiE^*fca^.. 535© 
.fc5'SKSS^?T-:)fc= v'Ja>S*R2±|c. iSg, ^^b 
'f UiJOA^Taim^ll 2.!: Lr}^EgLfc5iiimt*:+V 
/^v^it, ^<bv'Jn>S4±(cK^b-f 'Jv-t^A^TSP 

mfiii ztLxrfmLtz^mmt^^'^/<'>ift<D^it(D 

0 9AA^ K'lbvU =i>B4±ICTaimSl 2$}KfiKL 

fc^^-cfcy. iii3B*<->'jzi:>sffi2±(c. Its. m 

it-f y vOA^TSPm® 1 2 i: LT?^mLfc«^-Cfc 
-So ca)y^:7AN^,B^P,6x/j:J:a(c. K-lb-T 'J v-t; A© 
Tlfe)lA<, vy a>T?fci>A^K'(bvy a ^-^fc^A^lcAN 
t^t)h>-r. ?tSia«:K80)i»#ttA<i5]i:-e&-5C.t:A<5^* 
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[o o 5 1 ] Tfipmn 1 2.(Dmt-< 'J 'JOAmt><mf^ l 

Xl^tj:i\t. -€-a>-h(cjei5E^FtiS5£Sim(*P8a)i3|p]tt 

■o. 5S^m(*B8(7)iBlRltt^|pl±SF-B-tilf, *P,(cSS 
P r Wit ^!»tt!{)<l«i| Ji-r 5 . 
[0 0 5 2] ztiojfctolcii, K'fb'f giJOAMcDJilc 

0 6i:i5)i:mJ±©Hiin]-y--i''>;u^S*5LrtvSo 

SkSPr, Pmax, P. N (D^-lb^* LT L^-S„ 

i>= o*y, 1 oii-y-'f <7;i,*-c. !fe'lb*<ls<^:^<^:^^: 
[0 0 5 3] Jtfis. e^sicf^^-c. -f y v-t^Ae^fa 

lt-C=iJ;t^ (^jS{7)J;-5l:i, 1212 7«1«afi<75t,roSfflt^ 

[0054] @1 1 (z. 5t^ai*B8i:LTPZT (5 
2/48) ^fflt>. TfiHSfill 2,hLrPtxlri-x$fflt^ 

e^t'C'jv't'Aro^jSitxS^^b^F-a-fcit^o, 

^^^fflt^fcJi^ (x=1. 0<D«^) (rib'<r. -f'Ji; 
^tf— -^irLT. 2 0%~3 0%(D^1^hblcfca^r. fil 

[0 0 5 5] /j:fc\ mt-i ^)'^'^jum<o±.\^mn.m^m 
±.Tm^<Jim.m^ 5. 1 2(cK'ib-f uv 

C0056] Ell 2. El 3I-. iSnafil 1 5 (cK-lb-f 
itttt (Hi 2 A. 01 3 A) i:, iigPSIll 5lc-f y V 

':;AM<Di^^fflt^fcii^a)t;^^y (Hi 2 

miss) ^TTi-to Jtefc. TSua^ii*. m-)i<r>m-^ 

Lfco fiJMSWtt (HI 2 A. Hi 2B) itM:f5ti.^t> 



iJDLfc^WWtt (Hi 3 A. HI 3B) it. lfle,3!)M=, 

±SPS1li 5(ctK^b^' y v-t^A^t-f y-POAg^ffl 
t^fc«^©:&*<fi^xTL^-5„ ztit. -visy. Kib-f y 

[0 0 5 7] ua. mit-i ')iy'^i^m<D±iz. 

Itfc^^t. -ry i^-^A^ISItfcJt^fCI*. ilHOTJ: 
^^fSB^i-ffiP r , ttS^E c®ig^Fie'lb!»ttlCitLN|* 
JSA^ofco LA^LJifA^t). ?tiia(*e8(c-^^|fi]<7)/^ 

;u:^*asifi*iicEPJniLfcy, 

[0 0 5 8] H14IZ. K^b-f y i?OAB<D±lca^^ 
ISI+TTfiPS«l1 2^flgi$Lfc«^fl), Siiiat*:^^/^ 

m^*^v/^>^« (5ii^s(*iS8) ic, ^j-a:&iRitiiii<f 

•SmESfflAaLfclt^ (Hi 5 Alz:^f Ste^— K) 

<b, ^>e:&fRiii^t:aj±^BiiiaLfc^^ (Hi 5bic^ 
■fi^sig^— K) (omss (miasms ycDSsE) w^ra 

[00 5 9] 3tMia«:4^V/N°v5'^^* y 

[00 6 0] HI 6CC, ?i^at*:K8 (iauaffii 5. 
TSumisi 2<!:tiz. Kib^- y -:^'!7Ag©Jiica^sig 

■To c<3^35Sl^saA^p,tB^f>A^^^cfe3lc. SIE*— kq 

[006 1] Hi 7IC, ±iBa)«^(D®3S«^i-fiSfl)^<b 
s^-To mmt/<i)i^^<DWia-*)-'< ^ )v mm T?&y. 

1 04Ial$M^fcfcfcy*^P>. a35«5)'fitA<*^<^'lb 

[0 0 6 2] Hi 8IC, jisuafiii 5. TSiaei zt 

tiz. M^b-f y v'tyABcoJiiZ'f y vOAB^iSi+r?^ 
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'J i; o A ^ jKjjE L fc mfii<o:fir *<ffi*i.r t^ ^iitm^h, 

[ O O 6 3 ] la 1 9 IC. -hfB<7)SI^(cfflL^fcKgim(*^ 
■fr / ^ V 4r © *g (c 1+ S 5£m<7)^:Sfi $^J-«T L fc*SS $ 
^1". 01 9 AJ&^Mft'T 'J v'^AOJJKce^^JgBELfc 
«^T-fe y , E 1 9 BA^K^b-C 'J v'!? A(D±lc-f 'J 

[0064] C(0^i^7 7*>P>BJf>*>'SCi:l*. Si 9A 
<OJg^lc(i. !i^«t*:g8+©f& (Pb) WLi^ifi. TfflS 

asroa^ (pt) a)<tc:5*^^j§jlLTL^szi:-efe 
So z+i(cstL, 01 9Ba)ii^(c(i. ^mm^^soi 

fS (Pb) filcii>l*, (5i:A/<!fTaJBfil(DIS5«CJlSLT 

# ^ # S t (D <t JS*5ix* o 
[0 0 6 5] 0 2 01=, Za)f|B^(7)flfe(7>ll!S^|Cj;S?i 

mSl 2tK^bv'Ja>^4i:a)^B^^C. 5^^r>g (Sn 
m) ^^t^^3 0<^:Lr|g(+rL^€)o K-fb-f 'J 

i?'t;A<t»<b->';3>t©ffi«ttiifc^yfi< c: 

«S{?!|-eii, il'lbv'J3>^4i:ffiSI1t<D<fcl^^^«»l^ 

SE^M3o^LTi$ltTt^s. c*i(c<fcy. ^mm^^'A 

[0 0 6 6] JtCfc. ±IHIIJfi^-e(i; j$i&g3 0i:Lr 

[0 0 6 7] -hlH=S-^]5fiflf!lT?f*. !tSimtt:K8<tLrP 
Kib#i5iesm(*-c?fe^ili. ^<n^ 

[0 0 6 8] C<DflWrote<0llJfi'M(::«fc«i^-\7/«->^S 
0 2 1 |c^-r= C<7)II!S«9-CI*. !iSimtt:^8(cnx 
S^a*^*-ri)Sia(*S9 0$fflt^Tt^■S. BS^b 

vij=i>M4<7)jiic. K^b'r ui^'^'AfljTgpmfisi 2$ 

tSlt. •¥-0)±l::SrTi03, (Sr,Ba)Ti03<D'<D:?;^*-l' Hi 

its^-r 9 o t LTjKfiE L 

[0 0 6 9] 02 2iC. C(D^B^©te©IIJSff!llCj;S5S 
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